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(54) Switch device

(57) A lock pin (9) is mounted on an operating mem-
ber (4), with its proximal end portion (9a) fitted therein.
A distal end portion (9b) of this lock pin can slide in a
cam groove so as to releasably hold the operating mem-
ber in two positions. A holding spring (10) is mounted
on the operating member, and urges the lock pin toward
a bottom surface of the cam groove. A pin engagement

portion (15), which engages the lock pin to prevent the
dropping of the lock pin in a condition before the oper-
ating member is mounted, is formed on the operating
member. An engagement cancellation portion, which
disengages the lock pin from the pin engagement por-
tion in a mounted condition of the operating member, is
formed on a switch base.
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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates to a switch device which
includes a cam groove and a lock pin, and has the func-
tion of holding an operating member in two positions.
[0002] A so-called push lock-type switch device has
the following construction. A cam groove, having, for ex-
ample, a heart-shape, is formed in one of a device body
and an operating member movably mounted on the de-
vice body, while a lock pin is provided at the other, and
the lock pin slides in the cam groove in accordance with
the movement of the operating member so as to hold
the operating member in two positions (an original po-
sition and a pushed-in position). A holding spring for urg-
ing the lock pin toward the cam groove is provided to-
gether with this lock pin.
[0003] Fig. 6 shows the portion of the operating mem-
ber of the above conventional construction including the
lock pin and the holding spring. The operating member
51 is mounted on the device body (not shown) for recip-
rocal movement in directions of arrow Q. A proximal end
portion 52a of the lock pin 52 is fitted in a fitting hole 51a
formed in the operating member 51. A distal end portion
52b of the lock pin 52 is held in sliding contact with the
cam groove (not shown) . The holding spring 53 has a
linear shape, and has opposite end portions fitted re-
spectively in fitting grooves 51b and 51b. The holding
spring 53 serves to urge the lock pin 52 toward the cam
groove.
[0004] In this construction, when mounting the oper-
ating member 51 on the device body (not shown), there
is a fear that the lock pin 52 drops, and the assembling
operation must be carried out while taking care not to
allow the lock pin to drop. And besides, since this switch
device itself is small, there has been encountered a dis-
advantage that the efficiency of the assembling opera-
tion is low.

SUMMARY OF THE INVENTION

[0005] This invention has been made under the above
circumstances, and an object of the invention is to pro-
vide a switch device in which a device body and an op-
erating member can be assembled together while pre-
venting the dropping of a lock pin, and besides the lock
pin can be moved in a predetermined manner after the
assemblage.
[0006] In order to solve the aforesaid object, the in-
vention is characterized by having the following ar-
rangement.

(1) A switch device comprising:

a device body;
an operating member, for operating a switch
portion by movement thereof, reciprocally mov-

ably mounted on the device body;
a cam groove portion formed in one of the de-
vice body and the operating member;
a lock pin which includes a proximal end portion
mounted on the other of the device body and
the operating member, and a distal end portion
which can slide in the cam groove portion so as
to releasably hold the operating member in two
positions;
a holding spring for urging the lock pin toward
a bottom surface of the cam groove portion,
mounted on the other of the device body and
the operating member with its opposite end por-
tions fitted therein;
a pin engagement portion, for engaging the lock
pin to prevent the dropping of the lock pin in a
condition before the operating member is
mounted, formed on the other of the device
body and the operating member; and
an engagement cancellation portion, for disen-
gaging the lock pin from the pin engagement
portion in a mounted condition of the operating
member, formed on the one of the device body
and the operating member.

(2) The switch device according to (1), wherein a
holding spring engagement portion for preventing
the dropping of the holding spring in the condition
before mounting the operating member is formed
on the other of the device body and the operating
member.
(3) The switch device according to (1), wherein

the lock pin is adapted to rotate about the prox-
imal end portion,
the distal end portion of the lock pin is moved
within a movement range of the cam groove
when the operating member performs the
switching operation, and
the pin engagement portion is provided outside
the movement range.

(4) The switch device according to (1), wherein

an engagement cancellation portion for disen-
gaging the lock pin from the pin engagement
portion is formed on the one of the device body
and the operating member.

(5) The switch device according to (4), wherein

when the operating member is assembled to
the device body, the engagement cancellation
portion disengages the lock pin from the pin en-
gagement portion and move the lock pin to the
movement range.

1 2



EP 1 345 244 A2

3

5

10

15

20

25

30

35

40

45

50

55

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Fig. 1 is a perspective view of a portion of one pre-
ferred embodiment of the present invention, show-
ing an operating member in a condition before it is
mounted.
Fig. 2 is a vertical cross-sectional view of the overall
construction.
Fig. 3 is a front-elevational view showing the mount-
ing member in the condition before it is mounted.
Fig. 4 is a front-elevational view of a cam groove.
Fig. 5 is a perspective view of a portion of a switch
base, showing the cam groove and an engagement
cancellation portion.
Fig. 6 is a view similar to Fig. 1, but showing a con-
ventional example.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0008] One preferred embodiment of the present in-
vention will now be described with reference to Figs. 1
to 5. Fig. 2 is a cross-sectional view of a push lock-type
switch device, and in the Fig. 2, an insulator 2 is fixedly
mounted on a tubular switch case 1, and a switch base
3 serving as a device body is formed by the switch case
1 and the insulator 2.
[0009] An operating member 4 is mounted within the
switch case 3 so as to reciprocally move upward and
downward (Fig. 2). A return spring 5 constituted by a
compression coil spring is provided between the oper-
ating member 4 and the switch case 1, and the operating
member 4 is normally urged in a direction of arrow A
(Fig. 2), that is, toward an original position, by an urging
force of the return spring 5. A knob 6 is mounted on an
upper portion (Fig. 2) of the operating member 4.
[0010] A lock mechanism 7 is provided between the
insulator 2 of the switch base 3 and the operating mem-
ber 4. This lock mechanism 7 includes a cam groove 8
formed in that surface of the insulator 2 (see Figs. 4 and
5) facing the operating member 4, a lock pin 9 mounted
at its proximal end portion 9a (shown also in Fig. 1) on
the operating member 4, and a bar-like holding spring
10 mounted on the operating member 4 to urge a distal
end portion 9b of the lock pin 9 toward a bottom surface
of the cam groove 8.
[0011] As shown in Figs. 4 and 5, a heart-shape con-
vex portion 11 is formed at a central portion of the cam
groove 8, and a generally V-shaped engagement por-
tion 12 is formed at this convex portion 11. A step portion
8a and a slanting surface 8b are formed on the bottom
surface of the cam groove 8. The lock pin 9 has a crank-
shape, and is mounted on the operating member 4 by
fitting its proximal end portion 9a in a fitting hole 4a
formed in the operating member 4. The distal end por-
tion 9b of the lock pin 9 is directed toward the cam

groove 8, and can slide along the cam groove 8.
[0012] The bar-like holding spring 10 is mounted on
the operating member 4 by fitting its opposite ends re-
spectively in fitting grooves 14 formed in the operating
member 4.
[0013] A pin engagement portion 15 is formed on the
operating member 4, and is disposed at a position (in-
dicated in a solid line in Fig. 1) outside the range of nor-
mal movement (indicated by reference sign B in Fig. 1)
of the lock pin 9. This pin engagement portion 15 has
an L-shape open toward the range B of movement of
the lock pin 9. A mold removal hole 15a is formed in
opposed relation to the pin engagement portion 15. This
pin engagement portion 15 is engaged with the lock pin
9 to prevent this lock pin 9 from disengagement from the
fitting hole 4a.
[0014] A holding spring engagement portion 16 is
formed on the portion of the operating member 4 corre-
sponding to the holding spring 10. This holding spring
engagement portion 16 is engaged with the holding
spring 10 to prevent the holding spring 10 from disen-
gagement from the fitting grooves 14.
[0015] As shown in Fig. 5, an engagement cancella-
tion portion 17 is formed on that portion of the insulator
2 of the switch base 3 corresponding to the distal end
portion 9b of the lock pin 9 engaged with the pin engage-
ment portion 15. The engagement cancellation portion
17 is formed into a slanting surface.
[0016] A spring receiving portion 18 is formed in the
portion of the operating member 4 disposed below the
lock pin 9 (Fig. 2), and a spring member 20 constituted
by a compression coil spring is received in this spring
receiving portion 18, and a moving contact 19 is urged
toward the insulator 2 by this spring member 20. A fixed
contact 21 is provided on the surface of the insulator 2
over which the moving contact 19 slides, and the moving
contact 19 is brought into and out of contact with this
fixed contact 21. The moving contact 19 and the fixed
contact 21 jointly form a switch portion 22.
[0017] Next, in the above construction, an assembling
procedure will be described.

In Fig. 1, the operating member 4 is in a condition
before it is mounted on the switch base 3, and in this
condition, first, the holding spring 10 is fitted into the fit-
ting grooves 14 and 14, and this holding spring 10 is
slightly flexed inwardly, and then is brought into engage-
ment with the holding spring engagement portion 16 by
its returning action. As a result, the holding spring 10 is
provisionally held in a dropping-preventing condition.
[0018] Then, the proximal end portion 9a of the lock
pin 9 is inserted and fitted into the fitting hole 4a, and
this lock pin 9 is slightly flexed inwardly, and then is
brought into engagement with the pin engagement por-
tion 15 by its returning action. In this case, the lock pin
9 may flex the holding spring 10 further inwardly. The
mounting of the lock pin 9 on the operating member 4
can be easily effected since the holding spring 10 has
already been provisionally retained.

3 4



EP 1 345 244 A2

4

5

10

15

20

25

30

35

40

45

50

55

[0019] Thereafter, the operating member 4 including
the lock pin 9 and the holding spring 10 mounted thereon
is mounted on the switch base 3. In this case, since the
lock pin 9 and the holding spring 10 are mounted on the
operating member 4 in a dropping-preventing manner,
the assembling ability is enhanced. During the assem-
bling operation, the engagement cancellation portion 17
of the switch base 3 abuts against the distal end portion
9b of the lock pin 9, so that the distal end portion 9b is
guided in a direction of arrow K (Figs. 1 and 5) by the
slanting surface thereof, and is brought out of engage-
ment with the engagement portion 15, and is moved to
the movement range B (the portion of the cam groove
8). In this assembled condition, the holding spring 10
holds the lock pin 9 toward the cam groove 8, and urges
the distal end portion 9b of the lock pin 9 toward the
bottom surface of the cam groove 8.
[0020] Fig. 2 shows a condition in which the operating
member 4 is located in the original position, and in this
condition the moving contact 19 is spaced apart from
the fixed contact 21, so that the switch portion 22 is in
the OFF state. In the condition of Fig. 2, when the oper-
ating member 4 is pushed in a direction opposite to the
direction of arrow A against the bias of the return spring
5, the operating member 4 is moved in this direction,
and at the same time the distal end portion 9b of the lock
pin 9 slides along the cam groove 8. Then, when the
application of the pushing force to the operating member
4 is canceled, the operating member 4 returns in the di-
rection of arrow A, and at the same time the distal end
portion 9b of the lock pin 9 is brought into engagement
with the engagement portion 12 of the cam groove 8,
thereby holding the operating member 4 in the pushed-
in position. At this time, the moving contact 19 is brought
into contact with the fixed contact 21, so that the switch
portion 22 is turned on.
[0021] Thereafter, when the operating member 4 is
again pushed in the direction opposite to the direction
of arrow A, the operating member 4 is moved in this di-
rection, so that the distal end portion 9b of the lock pin
9 is brought out of engagement with the engagement
portion 12. Then, when the application of the pushing
force to the operating member 4 is canceled, the oper-
ating member 4 is returned to the original position by the
bias of the return spring 5, and at the same time the
distal end portion 9b of the lock pin 9 slides along the
cam groove 8, and returns to the initial position, so that
the switch portion 22 is turned off.
[0022] In this embodiment, the pin engagement por-
tion 15, which is engaged with the lock pin 9 to prevent
the dropping of the lock pin 9 in the condition before the
operating member 4 is mounted, is formed on the oper-
ating member 4 on which the lock pin 9 is mounted, and
therefore when mounting the operating member 4 on the
switch base 3, the lock pin 9 will not drop, and the as-
sembling operation can be simplified. And besides, the
engagement cancellation portion 17, which disengages
the lock pin 9 from the engagement portion in the mount-

ed condition of the operating member 4, is formed on
the operating member 4 having the cam groove 8, and
therefore after the assemblage, the lock pin 9 is disen-
gaged from the pin engagement portion 15, and can
make the predetermined movement.
[0023] Furthermore, in this embodiment, the holding
spring engagement portion 16, which prevents the drop-
ping of the holding spring 10 in the condition before the
operating member 4 is mounted, is formed on the switch
base 3 on which the holding spring 10 is mounted, and
therefore the dropping of the holding spring 10 during
the assembling operation is prevented, and the assem-
bling operation is easier.
[0024] In this embodiment, although the cam groove
is formed in the switch base, serving as the device body,
while the lock pin is mounted on the operating member,
these arrangements may be reversed.
[0025] As is clear from the foregoing description, in
the present invention, there are achieved excellent ad-
vantages that the device body and the operating mem-
ber can be assembled together while preventing the
dropping of the lock pin, and that after the assemblage,
the lock pin can make the predetermined movement.

Claims

1. A switch device comprising:

a device body;
an operating member, for operating a switch
portion by movement thereof, reciprocally mov-
ably mounted on the device body;
a cam groove portion formed in one of the de-
vice body and the operating member;
a lock pin which includes a proximal end portion
mounted on the other of the device body and
the operating member, and a distal end portion
which can slide in the cam groove portion so as
to releasably hold the operating member in two
positions;
a holding spring for urging the lock pin toward
a bottom surface of the cam groove portion,
mounted on the other of the device body and
the operating member with its opposite end por-
tions fitted therein;
a pin engagement portion, for engaging the lock
pin to prevent the dropping of the lock pin in a
condition before the operating member is
mounted, formed on the other of the device
body and the operating member; and
an engagement cancellation portion, for disen-
gaging the lock pin from the pin engagement
portion in a mounted condition of the operating
member, formed on the one of the device body
and the operating member.

2. The switch device according to claim 1, wherein a
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holding spring engagement portion for preventing
the dropping of the holding spring in the condition
before mounting the operating member is formed
on the other of the device body and the operating
member.

3. The switch device according to claim 1, wherein

the lock pin is adapted to rotate about the prox-
imal end portion,
the distal end portion of the lock pin is moved
within a movement range of the cam groove
when the operating member performs the
switching operation, and
the pin engagement portion is provided outside
the movement range.

4. The switch device according to claim 1, wherein

an engagement cancellation portion for disen-
gaging the lock pin from the pin engagement
portion is formed on the one of the device body
and the operating member.

5. The switch device according to claim 4, wherein

when the operating member is assembled to
the device body, the engagement cancellation
portion disengages the lock pin from the pin en-
gagement portion and move the lock pin to the
movement range.
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